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(54) YCTPOflCTBO JXJXK PACWWPEHMH 
CKB/OKMH 

(57) H3o6pereHMe othocmtch k ropwoA np<m- 
™ M CTpome/iwrrey w m.6. McnontaofiaHO An» 

COOpyXBHM* CKB33KMH noA npeiWTCTBMJlMM 

ksk c oAHoepeMeHHoA npoicnaAKOft xoxyxa 
mum Tpy6onpoBOAd. Tax m 663 npoxitaAXM. 



Uwb- noauuiOHMe hbagjicmoctm paGoru. Ycr- 
PoActbo C0Aep*MT Tpy6y-i>MA6p (jn) 1 , xoxyx 
(IQ 9, npMBOAHoA aan 2 m paSosMft opran (PO), 

nOOIQAHMA BUflO/lHBH B BMA8 KOHMMCCKOTO 

paacaTUBdioiuero m©xbhm3mb. «a tueflxax axc^ 
ueirrpMKOBoro Bdiia 3 xoroporo pacno/iotteuM 

K0HMH6CKM6 KBTKM 5* np0A0/lt>HU6 OCM KBTKOB 

5 pacno/ioxeHbi noA yrnoM x ocm PO. Ban 2 

CKpenHOH C PO M pa3M6tUeH C 803MOXHOCTt>*K> 

epatueHMsi b Til 1 mam a K9. Oahm kohcu PO 

C06AMH6H C B03MO*MOCTbX> Bpdlil6HMfl T/1 1 M 

ApyroA -c K9. Pe6pa 10 pacno/ioxeHw cmm- 

M8TpM*4HO OTMOCMT8H bKO OCM PO, M MX KOH14U 

saxpeniieHU Ha Hapyxnwx noaepxHocTsix Til 
1 m K9. npM BpautCHMM ea/ia 3 BpaiuaexcB m PO. 
a aro KBTKM 5 o6KdTfaiB&xxrc* no aa6ox> pacuiM- 

pjieMOA CXBaXMHU, npOM3BOA« yfWIOTMCMMO 

rpyHTa b paAMaitbHOM Hanpas/ieHMM. Hp* 
BCTpene c ea/iyHOM pe6pa 10 bjxs 8/imb3k>t ero 
b rpyHT m/im pddpyutaipT. 3 mji. . 
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H306peTem«e OTHOcmC* * ropnoA npo- Yctpo^tbo a*" pacuiMpeHM* ckb3*mh 

MMlilAeHHOCTM M CTOOMTenbCTBy M MO*8T 6«Tb pa6oT8eT cneAywtUMM o6pa30M. 
^oSS^ ^TJ^eHH!, CKB3XCMH HOA * pa6046T0 KOTAOB3H8 13 C nOMOIUMO 6y 

npeOATCTBHflMH, K8K C OAHOB P 8MeHHOA fipO- pOBOrO CTBHICd 11 npoOypMBaOTCA nWOHCpHfiH 

kadakoa Koxcyxa mam Tpy6onpoaoAa, Tax m 6e3 5 cwaxMHa ao buxoas Tpy6u-AM A 8pa 1 hb no- 
rmowianicM y eepxHOCTb b npweMHOM kotaogbho (ne noxa* 

M # 3aM).KicoHnyTpy6w-/iMAepalBMBCTo6ypo80ft. 

11 6/1 b M306D0TflHWI — nOBUUiBHHB H3A€*~ rOAOBKM npMCOBAMHAIOT MH BfiHTflpHytO C8K- 

M0CTWDa6oTW « MK > 14 < * * 0Hl W ceKl<MM 15.npMCoeAMM»ioT 

HaVr.lnoicaaaHacxeMacTpoifreiibCTBa 10 Koxcyx 9. noAAep*MBaeMuA Tpy6oyiaiaAwica- 

KPMBOAMHeAHOA CKB8*MHU C OAHOBpCMBHMOft MM. 3aTCM BKAKWaK>T npMBOA BpameHHA 6ypO- 

npoxnaAKOA T py6onpoBOAa; na *Mr,2 - ycT- Boro ctbhkb 1 1 . koto P wA npMaoAMT bo 
do Ac nio. npoAonbMU* paapes; Ma <t>wr.3 - pas- epameHMe npMBOAHoA Ban 2 m kmhombimmcckm 
b€3 A-A hb Ibw 2 - CoeAHH6HMW« C hmm Ban 3 pafcwero oprana. 

YCTPO&CTBO AM paCUJMpCHMJI CKB8XCMH 15 npM.Bp8UjeHMH B3AB 3 KBTKM 5 oCKOTWBBIOTCfl 

coAepxwT TpyOy-AMAep 1 . b kotopo* ycTanoB- no 3a6oio paciuMpfleMoA ocaaxMHU, npOM3BO- 
kh Ha npoMexyroMHbix onopax(He noxaaaHu) A» ynAOTHOHMe rpytna b paAHanbHOM Hanpae- 

CBO3MO*H0CTbK> Bp3Ul8HMfl npMBOAHOA Ba/1 2. AeHMM, OCymeCTBAAA npOTaCKMBBHMB 33 COOOA 

Pa6oMw« opraH butio/ih6h b awe pacxaTWBa- 20 xoxyxa 9, B cnysae Heo6xoAHMOCTM aoiiojimw- 
loiuero MexaHMSMd c skcuchtpmkobum aanOM TdibHoe ycn/me Ann nparacKMBBHMA xoxyxa 9 . 
3 t Mauie«xax4itoToporopacnoiio3xeHWicoHM- moxho C03AaB3Tb noAaTMMKOM 6ypoaoro 

SCCKMO KBTKM 5. nOOAOAbHUC OCM CWMMBTpMM CT3MKa 11, KOTOptlA nepeA38T yCMAMB Mep03 

pacnoAOxeHU noA Y"iom 1-6° * npoAOAbnoA Tpy6y-AMAep 1 m pe6pa 10 xo*yxy 9. npn stom 

ocMpa6oseroopraHaTaKMMo6p330M,HTo npM 25 pa&WMA opraH paarpyxeM ot oceeux ycmiMft 

BpaiueHMM sana 3 kbtkm 5 Kanrrcn a 3d6oe noAarnnKa 6ypoBoro craHica 11. npM bctpcmb 

CKaaxcMHu no CfiMpanM BOKpyr npoAOAbnoA pa6oMeroopraHa, HanpMMep. CBaAynoMKarTKM 

ocm. YxaaaHHuA yron onpeAe/iaeT war team 5 5 ba2b/imb3kjt ero a rpyHT, cc/im ho3BOA«ioT 

-noABMyero 38 oahmo6opot BOKpyr npoAOiib- pa3Mepu aanyHa. Ecam pa3Mepu BBnyna hb 

* hoA ocm paSoMero oprana. Oahh KOHeu Bana 3 30 no380iisiior k3tkbm 5 BASBHTb ero b rpywT. to 

KMHeMBTiNeCKM C8938H C flpMBOAHblM B3/10M BO B33MMOACACT8M© BCTynBIOT pB6p8 10. KOTO- 

2, HanpHMCp. nocpeACTBOM My^Tu 6 m ycra- pwe npeAoxpaMsnor kbtkm 5 m secb paSonnA 

MOBIieM C B03MOXtHOCTblO BpameHUB Hd HOA* OpraM OT nOilOMOK. flpM 3TQM pdCCTOflMMO 

ujMnMMKOBOA onopc 7 OTMOCMTOiibHO Misxmy cocoa^mmm peSpaMM 10 no nepMMBTpy 
Tpy6u*iiHAepa 1. ApyroA KOHeu aa/ia 3 ycra- 35 pi6oncro oprana onpeAenpeTcn pacwrMWM 

MOB/1CM C B03MCMKMOCTbK> BpdtUBHMB B OHOPO nyTeM C yHOTOM X8 p3KT6 pMCTM KM rpyMTa, AM&" 

8 Ann paOcwero opraHa, KOTopasi pacnojioxce* MBTpa paciuMp5?eM0A cxaaxcMHu. yr/ia Konyc- 
hb BMyrpM npowiaAHBaeMoro KO*yxa 9. Tpy- hoctm Karxoa 5 m mx ko/ihscctbb, PeOpa 10 
6a-iiMACp 1 m Koxcyx 9 cobamhohu Mexgiy aocnpMHMMaiOT Ha ce6a MarM6aiomMfl mo- 
co6oA pe6paMM 10. wrropwe pacnonoxceMM 40 mcmt. bo3hmk3iouvmA npw BnMcuBBHMM cmcto- 

CMMMCTpMMMO OTHOCMTO/lbHO flpOAOIlbMOA OCM MU Tpy6a*ilMA6p 1-KOXCyX 9 B 38A8HHyiO 

p86onero opraHa m oxeaTUBaiOT pa6oNMA op- KpMBOiiMMcAHyio TpaerropMio, npeAOxp8H5m 

ran. KaxcAoe pe6pb 10oahmm kohuom aaxpen- ot yKaaaHHMx Harpy30K pbSommA opraH. hto 

neno. HanpMMep. c noMombw csapKM na AononHMTBJibHO noButuaer HaAexcHocrb ero 
*BHeuiHeA6oKOBoA noBepxHOCTMTpy6w-flMAe- 45 pa6oTU. 

pa1,aApyrMMK0HUOM-MaBMeuiMeA6oKOBoA npn pacuiMpeHMM ckbbxcmhu 6e3 npo- 

noaepxHOcni xoxcyxa 9. A MflMeT P kommhcckhx kabakm xoxcyxa 9 ycTpoACTBO pa6onraer BHano- 

KdTKOB5|»cicaT«BaiomeroMexaHM3MayBeflM- tmmho. B stom cnysae xomyx 9 mo 

MMB86TCB OT Tpy6«"AMAQP8 K KOXCyxy 9. FlpM- npMCOeAMMJIlOT K MM B6 HTapHO A CBKUMM 15 M 

boahoA baa 2 npMBOAHTcn bo BpaiuBHMd ot 50 nocAOAHnn npM nepeMeiueHMM ycrpoAcrea b 
CypOBoro craMica 11. kotopma yctaHOBAeH c rpyMTe BynonHsier poAb cTa6MAM3aropa hb- 

BO3M6*H0CTbl0 rT6p6MemeHMB HO pBMB 12. yC- OpaBAeMMII pBCtUMpeHMA. CT86MAM33UMM M8- 
TaH00A8MH0M B P360M8M k0TA0B3He 13.K0XCyX npaBAOHMSI paCUIMpABMOA CKB3XCMMU 

9 moxbt noAAepxcMBBTbCA HB.Becy c no- cnocoCcTByer Taoce m h8ammm8 peOep 10. B 
Mombio. HanpMMep. TpyCoywiaAMMKOB (hb no- 55 aohhom cnyMae bkak>m8hm6 npMBOAa iioabtmm- 

K338HU). Kd 6ypOBOrO CTdHKd 1 1 MOXCHO HO npOM3BO; 

YcrpoAcrso Ann pacuiMpeHMn ckbbxcmh A*rb. 

MOXBT MMBTV MHBBHTBpHUe CBKUMM 14 M 15, d>OpMyA8 M3O6p6T0HMA 

C06AMM8HMMB CO0TB6TCTB6HH0 C TpyfiOA-AM- YCTPOACTBO AAA paCUIMpOHMA CKBBXCMH. 

AepoM 1 M c wwcyxoM 9, HanpMMep. c no- BKAwammee Tpy6y-/»MAep. Koxcyx. pbSommA 
MOtiibio caapKM. opraH, oahh kohbii KOToporo cocahhgh c Tpy- 
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BoO-AMAepoM. a tW* - c itoxyxoM c B03- 

MO*M0CTM0 BpameHMB. M npMBOAMO« ean. 

CKpenneHHUd c paoosMM opraHO*. o t ammb- 
k> uT o e c « TeM. mto. c uenuo iiobmuibhmji 
H8A63KKOCTM b pa6oTe. pa6osM« opraH aunon- 
H6H b bmab KOHMMecicoro pacKBTMBaiomero 

MexaHMSMa C 3KCUBMTPMIC0BUM bmom m c ko- 
HIWeCltMMM KaTKBMM. yCTaMOB/IBMMMMM H8 



3ICCUBMTPMK0B0M B8fly. M npOflOJlWHblft OCM K>- 

TOpux pacnonoJtcBHU noAyrnoM * npoflonwHOfl 
ocm pafkwero oprena, np»» stom ycTpoACTao 
cHaBKBMO p«6paMw. cmmmbtphmho pacnow* 

X6HHUMM OTHOCMTWIkMO npOAWIbHOM OCM pf 

Qotero oprawa. kohuu noropw* aarpeiweMy 
Ha Mapy*Hiix nowpxHOcm TpyCu-iiMAepB * 
Koacyxa, 
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(21) 4676387/03 

(22) April 11, 1989 

(46) December 15, 1991, Bulletin No. 46 

(71) 'Magistral" Engineering Design Cooperative 

(72) V. I. Kfinaev, 1. 1. Mazur, V. K. Svirshchevskiy, and L. M. Bobylev 
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(56) USSR Inventor's Certificate No. 977617, cl. E 21 B 7/28 (1981). 

USSR Inventor's Certificate No. 848560, cl. E 21 B 7/28 (1979). 

(54) DEVICE FOR REAMING BOREHOLES 

(57) The invention relates to the mining industry and may be used to construct boreholes 
under obstacles both with and without simultaneously laying casing or pipe. 



2 



The aim is to improve the reliability of operation. The device contains leader pipe 1, casing 9, 
drive shaft 2, and a tool. The latter is implemented as a conical rolling mechanism, on the 
journals of eccentric shaft 3 of which are disposed conical rollers 5. The longitudinal axes of 
rollers 5 are disposed at an angle to the axis of the tool. Shaft 2 is attached to the tool and is 
disposed so that it can rotate in leader pipe 1 or in casing 9. One end of the tool is connected 
to leader pipe 1 so that it can rotate, and the other end is connected to casing 9. Ribs 10 are 
disposed symmetrically relative to the axis of the tool, and their ends are attached to the outer 
surfaces of leader pipe 1 and casing 9. When shaft 3 rotates, the tool also rotates, and its 
rollers 5 roll along the bottom of the borehole that is being reamed, compacting the soil in the 
radial direction. When ribs 10 encounter a boulder, they force it into the ground or break it 
up. 3 drawings. 



[vertically along right margin] 
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[figure under columns 1 and 2] 

[see Russian original for figure] 



Fig. 2 
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The invention relates to the mining industry and construction, and may be used to 
construct boreholes under obstacles both with and without simultaneously laying casing or 
pipe. 

The aim of the invention is to improve the reliability of operation. 

Fig. 1 shows a drawing for construction of a curved borehole with simultaneous pipe 
laying; Fig. 2 shows the device in longitudinal section; Fig. 3 shows the A — A section in Fig. 
2. ^ ^ ~ 

The borehole reaming device contains a leader pipe 1 in which the drive shaft 2 is 
mounted on intermediate supports (not shown) so that it can rotate. The tool is implemented 
as a rolling mechanism with eccentric shaft 3, on the journals 4 of which are disposed conical 
rollers 5, the longitudinal symmetry axes are disposed at a 1° to 6° angle relative to the 
longitudinal axis of the tool in such a way that when shaft 3 rotates, the rollers 5 roll into the 
bottom of the borehole along a helical path about the longitudinal axis. The aforementioned 
angle determines the pitch of roller 5, the distance it advances per revolution about the 
longitudinal axis of the tool. One end of shaft 3 is kinematically linked to drive shaft 2, for 
example, by means of sleeve coupling 6, and is mounted so that it can rotate on bushing 
support 7 relative to leader pipe 1. The other end of shaft 3 is mounted so that it can rotate on 
support 8 for the tool, which is disposed inside the casing 9 to be laid. Leader pipe 1 and 
casing 9 are interconnected by ribs 10, which are disposed symmetrically relative to the 
longitudinal axis of the tool and encircle the tool. Each rib 10 is attached at one end, for 
example, by welding, to the outer lateral surface of leader pipe 1, and the other end is attached 
to the outer lateral surface of casing 9. The diameter of the conical rollers 5 of the rolling 
mechanism increases going from the leader pipe to casing 9. Drive shaft 2 is set in rotation by 
drill 11, which is mounted so that it can move along frame 12, mounted in entrance pit 13. 
Casing 9 can be suspended using, for example, pipe layers (not shown). 

The borehole reaming device may have stock sections 14 and 15, connected 
respectively with leader pipe 1 and with casing 9, for example, by welding. 
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The borehole reaming device operates as follows. 

From entrance pit 13 using drill 11, a pioneer borehole is drilled until leader pipe 1 
emerges onto the surface in the receiving pit (not shown). Stock section 14 is attached to the 
end of leader pipe 1 instead of a drilling head, and casing 9, supported by pipe layers, is 
attached to the end of section 15. Then the drive to rotate drill 1 1 is switched on, which starts 
drive shaft 2 rotating as well as shaft 3 of the tool that is kinematically linked with it. As shaft 
3 rotates, rollers 5 roll out along the bottom of the borehole being reamed, compacting the 
soil in the radial direction, pushing through casing 9 ahead of them. As needed, additional 
force for pushing through casing 9 can be created by the feeder of drill 1 1, which transmits a 
force through leader pipe 1 and ribs 10 to casing 9. In this case, the axial forces from the 
feeder of drill 1 1 on the tool are relieved. When, for example, the tool encounters a boulder, 
rollers 5 force it into the ground, if the size of the boulder permits. If the size of the boulder 
does not permit rollers 5 to force it into the ground, then ribs 10 come into play, which 
protect rollers 5 and the entire tool from breakage. In this case, the distance between adjacent 
ribs 10 along the perimeter of the tool is determined by computation, taking into account the 
characteristics of the soil, the diameter of the borehole to be reamed, the angle of taper of 
rollers 5, and the number of rollers. Ribs 10 absorb the bending moment arising when the 
leader pipe 1 - casing 9 system traces out the specified curvilinear trajectory, cushioning the 
tool from the aforementioned loads, which additionally improves the reliability of its 
operation. 

The device operates similarly when reaming a borehole without laying casing 9. Then 
casing 9 is not attached to stock section IS, and the latter, as the device moves into the 
ground, plays the role of a stabilizer of the reaming direction. Stabilization of the direction of 
reaming of the borehole is also helped by the presence of ribs 10. In this case, the drive of the 
feeder of drill 1 1 may not be switched on. 

Claim 

A device for reaming boreholes, including a leader pipe, a casing, a tool, one end of 
which is connected to 
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the leader pipe while the other end is connected with the casing in a way so that it can rotate, 
and a drive shaft that is attached to the tool, distinguished by the fact that, with the aim of 
improving the reliability in operation, the tool is implemented as a conical rolling mechanism 
with eccentric shaft and with conical rollers, mounted on 
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the eccentric shaft, and the longitudinal axes of said rollers are disposed at an angle to the 
longitudinal axis of the tool, where the device is equipped with ribs symmetrically disposed 
relative to the longitudinal axis of the tool, the ends of which are attached to the outer 
surfaces of the leader pipe and the casing. 



[see Russian original for figure] 



Fig. 1 



[see Russian original for figure] 
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